A cross-sectional sample of 253 ambulatory elderly Egyptians (99 males and 154 females) of minimal age, 60y, living in the metropolitan Cairo area was investigated. Nutritional status assessment was based on body weight, mid-upper arm circumference and skinfold thickness. Additionally, three nutritional indices, namely body mass index, index of adiposity and index of muscularity, were computed. The oral cavity was examined clinically to evaluate the number and health condition of teeth present. Results showed that the anthropometric nutritional indicators were higher than expected, however, they decreased by age in both sexes. In addition, the values of body mass index and index of adiposity in females were significantly higher than in males, while the reverse was observed in regards to muscularity index (p<0.05). The three nutritional indices in dentate subjects were slightly higher than those in edentulous ones. Moreover, within the dentate groups there was a tendency for increased values of these indices by the increasing number of healthy teeth. Key Words Egyptians, health, nutrition, dentition, aging Aging is obviously a function of time and concerned with biological changes rather than pathological impairment. Gerontology and geriatric odontology are disciplines of fairly recent date inforced primarily by the radically changing demographic pattern in societies experiencing a rapid increase in the size of the elderly sector. Recent publications by Leeson et al (1) and Kalk et al (2) reported that after the year 2010, more than 20% of the population in many countries will be over 60y of age.
Aging is obviously a function of time and concerned with biological changes rather than pathological impairment. Gerontology and geriatric odontology are disciplines of fairly recent date inforced primarily by the radically changing demographic pattern in societies experiencing a rapid increase in the size of the elderly sector. Recent publications by Leeson et al (1) and Kalk et al (2) reported that after the year 2010, more than 20% of the population in many countries will be over 60y of age.
One can observe lately, increasing interest in the assessment of the nutritional status of elderly people using the quantitative and non-invasive anthropometric approach. Some studies have reported that more than three-quarters of the elderly population is overweight or obese as judged by body mass index (3) and/or mid arm circumference and skinfold thickness (4, 5). Significant differences in anthro pometric measurements of the elderly were observed between sexes and age categories (6) .
However, most of the limited findings reported in relevant literature have focused on specific aspects of geriatric odontology , and our present knowledge about the impact of oral health on the nutritional status of the elderly is fragmentary and defective (7, 8) . It is a common understanding that oral health in old age mirrors the effects of multiplicity of endogenous and exogenous relevant factors . The detrimental effects of such factors superimpose upon , and interfere with the physiological aging of the tissues and aggravate the deleterious characters of the process. Traditionally, old age has been associated with the loss of tooth material and teeth themselves. Attrition varies by variation in diet quality and personal habits as well as by racial and cultural variations between and within populations (8) (9) (10) . Both caries and periodontal diseases are the main factors contributing to the widespread toothlessness in elderly rather than the age factor itself (11) (12) (13) (14) (15) (16) . The frequency of completely edentulous elders varied from 30-90% in developed countries (17) (18) (19) . Wide variation in edentulousness at the age above 60 y by race was reported in the multiracial community of South Africa (20) . On the other hand, the prevalence of edentulom is presumed to be higher among women than men (21, 22) . However, recent studies indicated a reduction in toothlessness in the Japanese population as compared with various European countries and the United States of America (Report; November 1987, 1989) (23) .
Although the relationship between oral health and nutritional status in the elderly is of interest to many health professions, the reciprocal impacts are still controversial and complex. Conceptual clarification and extensive researches in this multifactorial field are urgently needed. Therefore, the present study was planned aiming to:
1-Assess the nutritional status of Egyptian elderly as expressed by body weight, body mass index (Quetelet index), arm circumference and subcutaneous fat thickness.
2-Explore the existing oral status for these subjects clinically . 3-Investigate the relation of the nutritional status to oral health in our study group.
SUBJECTS AND METHODS
Subjects. A total of 253 ambulatory elderly Egyptians 60y of age and over , of whom 99 males and 154 females in the Cairo metropolitan area , were investigated. These subjects were examined in 5 elderly nursing homes and 3 social clubs during the period between December 1991 to September 1994. Information about personal data, social status and medical history was collected , and a medical examination was conducted to exclude subjects with evident geriatric impairment .
The elderly that participated in this cross-sectional study were cabable to move freely to the examination site and grouped by age into two subgroups . The first age subgroup was from 60 to less than 70y old and the second subgroup consisted of subjects aged 70y and older (Table 1) . according to the number of teeth present into two subgroups: a) Those having less than 17 teeth. b) Those having 17 teeth or more. Additionally, health conditions of the teeth were recorded as either healthy teeth (sound or restored) or diseased teeth (carious, mobile, having severe attrition ex posing dentine or remaining roots).
To evaluate the impact of health condition of teeth on nutritional status , dentate subjects in each age-sex group were classified into three main subgroups regardless the number of teeth present as follows: 1) These having more than 50% of their teeth healthy.
2) Those having less than 50% of their teeth healthy .
3) Those having only diseased teeth. Moreover, the nutritional status of the edentulous subjects either wearing dentures or not was investigated.
Statistical analyses of data for evaluating the relationship between the number of teeth present and nutritional status as well as the relationship between dental health, regardless of the number of teeth present, and the nutritional status in the elderly were attempted. Table 2 , mean values of the all nutritional indicators studied decreased by age in both sexes. Body mass index (BMI) and index of adiposity show significant sex differences where females had higher values (p<0 .05), while the index of muscularity is significantly higher in males (p<0 .05). It was noticed that the frequency of dentate individuals in the present study was higher in females than in males (74 and 65.7% respectively).
RESULTS

As seen in
In both sexes, dentates have higher nutritional indicators than edentulous subjects although the difference was statistically significant only in the weight of females above 70y of age (Table 3) . Among the dentate females, the subgroup with more teeth showed a tendency to have slightly higher indices than those with fewer teeth. Body weight and BMI were significantly higher in females having more than 17 teeth (Table 4) . Regardless of age and number of teeth present , dentate groups with healthy teeth showed a tendency towards higher values in nutritional indicators than groups with diseased teeth in both sexes. However , the differences are statistically significant only in regards to body weight and body mass index , and in both sexes when we compare those with more than 50% teeth healthy to those with all teeth diseased (Table 5) . DISCUSSION Since the beginning of the 20th century, the lifespan of humankind has increased substantially. The rise in life expectancy can be explained by improved living conditions and better hygiene, but above all, the growing importance and development of medical sciences (26, 27) . Consequently, the treatment needs for the elderly are rising and dentists must be aware of this trend, otherwise their dental services will become more critical. Usually, the demand for dental treatment by the elderly is much lower than the need due to various economical , physical and psychological reasons. Subsequently, their oral health care is far from optimal. Nevertheless, many studies had revealed unexpectedly overweight or even obesity in the elderly population as assessed through the anthropometric approach . The present findings agreed with that trend , however, they showed a reduction in BMI by age within the elderly. Females had significantly higher values of BMI , skinfold thickness and index of adiposity. This might be due to the preference of soft, high-calorie food, less energy expenditure or superimposition of these factors over changes in the metabolic processes due to various reasons .
The oral health conditions are crucial in all of these assumptions . The preference of soft, high-calorie food might be the result of poor oral health condition , and poor oral health might be the result of unhealthy metabolism.
A clear understanding of the relationship between oral health and nutritional status, particularly in old age, is still lacking or at least complex and vague .
The present findings showed that BMI and other studied nutritional indices of dentate groups are higher than that of edentulous ones . Moreover, within the dentate group, those having healthy functioning teeth have a tendency towards higher values than those with diseased teeth in both sexes . However, the impact of the number of teeth present, regardless of their health conditions, on nutritional status was reversed in males. This probably suggests that the health of dentition has more of an influence on the nutritional status than the number of teeth present in the oral cavity. Though these findings do not provide enough substantiated evidence that oral health conditions of teeth affect nutritional status of the elderly, the tendencies and variations point to such effects.
We realize that it is not easy to give a precise picture about the cause-and-effect relationship between dental health (affected by multiple factors) and nutritional indicators controlled by numerous exogenous as well as endogenous factors. Meanwhile, we believe that the present epidemiological study gave some useful additional information about the question.
